Epidermal growth factor receptor in cultured human retinal pigment epithelial cells.
Migration and proliferation of retinal pigment epithelial (RPE) cells play an important role in proliferative vitreoretinopathy. Epidermal growth factor receptor (EGFR) is a cell surface receptor with intrinsic tyrosine kinase activity. The engagement of the receptor by its ligand can induce intracellular mitogenic signal transduction pathways and stimulate proliferation, migration and differentiation of cells. This experiment aimed to investigate the activation and role of EGFR signal transduction pathway in proliferation of human RPE cells. Cultured human RPE cells of the 3rd to 6th passages were studied by colorimetric assay for cellular growth and survival (MTT assay) to test the effects of EGF (0.1, 1, 10, 50, and 100 ng/ml) and fetal bovine serum (FBS) on proliferation of human RPE cells. An in vitro wound healing model was also set up, and the number of cells that had entered the denuded area was counted. The human RPE cells were cultured for 3 days with 0.1% FBS, 10% FBS, 10 ng/ml EGF + 0.1% FBS and a combination of EGF and 10% FBS, respectively. Immunohistochemical staining and in situ hybridization were used to observe the expressions of EGFR protein and mRNA, respectively. Activation of mitogen-activated protein kinase (MAPK) was detected by immunohistochemical method with specific antiphosphorylated extracellular signal-regulated kinase (ERK)1/2 antibody. EGF stimulated proliferation and migration of cultured human RPE cells in a concentration-dependent manner. The maximum of the proliferation rate of RPE cells was 81.8% with EGF at a concentration of 10-100 ng/ml of EGF in serum-free Dulbecco's modified essential medium (DMEM) and 122.7% at a concentration of 1-10 ng/ml of EGF in 5% FBS DMEM (p < 0.001); there was a significant difference between serum-free DMEM groups and 5% FBS DMEM groups. The maximum of the migration rate of the cells was 438.9% at a concentration of 10-100 ng/ml of EGF in 10% FBS DMEM, 147% with 10% FBS, and only 36% with EGF in 0.1% FBS at the concentration of 10 ng/ml (p < 0.001). EGF promoted the expression of EGFR protein and mRNA in RPE cells. FBS cooperated with EGF in the stimulation of EGFR expression, and it had a stronger effect in the process than EGF alone. After 3 days of incubation with EGF, phosphorylated ERK1/2 was detectable in the nucleus of RPE cells, whereas cells presented immunostaining positive for phosphorylated ERK1/2 in the cytoplasm before stimulation, indicating that EGF could induce MAPK nuclear translocation. EGF could induce EGF-EGFR-MAPK signal transduction pathway in human RPE cells in a concentration-dependent manner in vitro, which may play a key role in the activation of human RPE cell proliferation and migration.